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Polycyclic aromatic hydrocarbons (PAHs) constitute a 
major group of organic pollutants that are commonly 
found in the environment in both gases and particle 
phases. PAHs enter into the environment through 
number of sources including combustion such as wood 
burning, motor vehicle exhaust, cigarette smoking, 
cooking and agricultural waste burning (Ong et al. 
2007).  PAHs are of special concern because of their 
adverse health effects due to their carcinogenic and 
mutagenic characteristics. Therefore, monitoring and 
identifying the sources of PAHS is important especially 
in urban areas. Within this context, this study aimed to 
identify and quantify the atmospheric PAHs and 
determine their source apportionment in urban 
environment. 
 Air samples were collected from randomly 
selected 25 sampling sites within Brisbane 
Metropolitan Area. An active sampling was performed 
using a pump through commercially available XAD-2 
tubes and glass fibre filters. The flow rate was set to 2 
litre per minute and the sampling duration for one 
sample was four hours. The samples were extracted 
using Soxhlet extraction and analysed by Gas 
Chromatography- Mass Spectroscopy (GC-MS). 
Samples were analysed for 16 PAHs namely  
naphthalene (Nap), acenapthylene (Acy), 2-
bromonapthalene, acenapthene (Ace), anthracene 
(Ant), phenantherene (Phe), fluoranthene (Flt), 
flouorene (Fl), pyrene (Py), benzo (a) anthracene 
(BaA), benzo(a) pyrene (BaP), benzo(b) fluoranthene 
(BbF), benzo(g, h,i) perylene (BghiP), chrysene (Chr), 
dibenz(a,h) anthracene (DahA) and indeno(1,2,3- cd) 
pyrene (IcdP). 
 The concentration of the total PAHs (sum of 
16 PAHs) ranged from 1.78 ±0.61 ng/m3 to 38±5.43 
ng/m3 in all sampling sites. The dominant PAHs were 
found to be naphthalene, fluoranthene, benz(a) 
anthracene, chrysene, benz (b)fluoranthene, indeno 
(1,2,3-cd)pyrene and dibenz(a,h)anthracene. The 
results were subjected to a receptor model called 
Principal Component Analysis- Absolute Principal 
Component scores (PCA-APCS) in order to identify 
the sources and evaluate their contributions. Four 
sources were identified based on PCA-APCS model 
namely vehicular emissions, natural gas combustion, 
petrol emissions and evaporative/unburned fuel 
contributing 56%, 21%, 15% and 8%, respectively of 
the total PAHs concentrations. The result showed that 
the emission from traffic was the dominant source of 
PAHs in the study area and these sources need to be 
considered in any pollution control measures within the 
area.       
Figure 1: Plot of calculated vs observed mass for the    
PCA-APCS model   
 
 
Figure 2: Source contribution of each source to the 
total PAHs concentrations     
 
Acknowledgement: 
This work was supported by the Australian Research 
Council (ARC), Department of Transport and Main 
Roads (DTMR) and Department of Education, Training 
and Employment (DETE) through Linkage Grant 
LP0990134. Our particular thanks go to R. Fletcher 
(DTMR) and B. Robertson (DETE) for their vision 
regarding the importance of this work. We would also 
like to thank all members of the UPTECH project 
team.  
Reference: 
Ong, S., G.A. Ayoko, S. Kokot and L. Morawska 
(2007). “Polycyclic aromatic hydrocarbons in house 
dust samples: source identification and 
apportionment.” proceedings of 14th IUAPPA World 







0.00 5.00 10.00 15.00 20.00
Ca
lc
ul
at
ed
 m
as
s 
(n
g/
m
3 )
Observed mass (ng/m3)
vehicular 
emissions
56%natural 
gas 
combusti
on
21%
petrol 
emission
15%
evaporati
ve fuel
8%
